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^= (54) Title: NOVEL PHOSPHONAMIDES, PROCESS FOR PRODUCING THE SAME, AND USE THEREOF 
11 (54)ffeEE0>*i*: mmte*X*>M7* Kfc*»* *<Z>Kit*&&tfJS& 

(57) Abstract: The invention provides a process by 
= which rare earth metal ions can be efficiently extracted 

k y easy operation, and effective extracting reagents for 



the process. Specifically, phosphonamides represented by 

^ III s\ ^ c S eneral formula [1]; a process for producing the same; 

* I r— x 3 reagents for extracting rare earth metal ions, containing 

|\ j| |^ ~~ Y\ [ 1 ] tne phosphonamides; and a process for extraction of rare 

OO I " earth metal ions with the phosphonamides: [1] wherein R 1 

Ki r^l^ is alky1, c y cloalkvl > alkenyl, cycloalkenyl, alkynyl, aryl, 

Y\ aralkyl, or a heterocyclic group, with the proviso that each 

^ I group may be substituted; R 2 is hydrogen, alkyl, cycloalkyl, 

O I /-) alkenyl, cycloalkenyl, aryl, aralkyl, or a heterocyclic group, 

^ ^ with the proviso that each group may be substituted; R 3 

O IX is hydrogen, alkyl, cycloalkyl, alkenyl, cycloalkenyl, aryl, 

O aralkyl, or a heterocyclic group, with the proviso that each 
^ group may be substituted, or the two R 3 s may be united to form alkylene, cycloalkylene, or arylene. 

^ [mm*] 
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O R 2 
R 1 — P-N-R 3 

n-R 3 

R 2 

TV^T fc&^T;!^^^ |^'>^D7;^M. ^TJl/^r-^S, i">^n7iP 
<D2-Z> ©R'*«-il:^oT7;i/ + V>S, ->^D7JV+ 1^>SXS7 U — V >M 
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mmte*x*>wt7$ ^vm&j? 

^*W^±^7cmcD^-g8^& t ITU, < 1 (2) tt*fe> 

RtX. (3) »«EttimSfcj&«ftl5nTV>*. £©5^, (3) <0&*KtflU&tt. 

it>j»JR»«i:»ll*fe , C*4iSAS. 

ts * mm t terns -a-. »7c***ji^ ^tfc«ko#±« 
Tc^o^aisfTp £ $EftutH8i t i/iit r v 7 * * jvmm J (^0i 

isii, tt^^tt^ s> • y isxrAttmn > 199150 2 5iM£BEa* 

uktml^j (n. e. t o p p &jh-©§> s^p^miR, it^m hwts* 19 

74f) 2iHK:feyi£tiT^<5U >K x x tOK» <d 4« tt-ffc^* iz fc < *n 
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6nTV>£tuf2<a4'&fl:-&^^ #±&7n*©7fcJia» e*■ 



g 93 <Q M ^ 

HP1=>> *36 9n*. -ass* [ 1 ] 

O R 2 

, II I o 

R 1 — P— N-R 

N-R 3 m 

1 o 
R 

x^x hBk^7)v*r)\'&+ n : sv D7MJH. 1*17 -;us, |^->^DT;l/ 

<7) 2^©R 3 ^-^lC&ot7J^U >*. ->^0 7;i/+l'>SXf±7 , J-l/>S 

- 2 - 



WO 03/074538 ^^pT/JP03/02422 

src #*89m. 7 3 >{£&mju*T >=e=-o umt^mt^Ts^ u juts® 



* t, < « i ~ i 8 ©ia«ittxtt»i6*©7;i/^;p«*«*(f 6ft. 

*.tt, x^;i/S, n-^D bf;p», -f v:/n t?;ug, n i s o 

sec-,X«tert-7* , n - . i s o - > sec-, t e r t - , 

XUneo-^>fJH. n - 'S 3r «> JUS . n-^^fJH, 2-^"^^;US> 
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MtLTtt, mPLit. vim®. 5-30. »*KI4 5 - 2 0. i0ff$L<tt 

5 ~ i o <Dmmx\t&-&mT£o □ 7)i*)i>&&mtf en, s^wtctt, 

fly*.**, MtBUfe^m^ 2 u±.<D7 )v*)vm\z i ^^±<73-m^'& ; &wr.-5 1>© 
#^tfen, n^a^te, ex;i/S, Tv^m* i-^p^-^s, < 

y^o^x;i/^, 2 - :/xx;i/», i. 3 - 7 9 s>x x 2 -/<>f-^S. 

2 -/\*-fex;ug^##tf en*. 
^ n^^-t-^s^a^tf ens. 

&&m-?2>h<D&mtf en, x^-;u», i - tf-;p 

2 - y d gx^xetfiFtf ens. 

fc£, K^t6~42. L < 6 ~ 2 6 , ct 0 ^ £ L < tt 6 - 2 2 <Z)J£§i. ^ 

ixttt^is©7 u -;u»a**if en. jt,#ftjc«, 7i-jh, 
7x-;p*<?***«f en*. 

R'^iII^WL/t^T ; b6^7 7;^M-©i^®7 7i^iHtbTH 

^iRXtt*B^»S5:<o7 7;p^r;u**<*tf en, ^>v?^g. 

^1^1^^5-2 01, ffJKttS-lOl, J: 0 L < \t 5 ~ 7 fiT 
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i/y;u*. 7»j;ps, e^u^;u*. tf^7^;n, kduju. tJ«u;l. 



•>I, -f yya#*yl, ter t-^h*y|, 2 - If;K^^o + yS, 

-^Tj^^ysyi (#j 3^7 ~ y -/if^ya/lf) > hum 

&->u;us <#];U£h u y ;u ~> >J ;p g , MJxf;k>u;n, tert-:/^- 

hU^f;^>n + yS« h'Jif^yo + yS. t e r t - v * -> o 

ad^^IR^ tfy^WTy^l^v^^v^ y/^iMfkVy^+ylfOT 

— «S [1] ^WR'C^^TifBlfcT^ + ^S. is? U7 
7 ;i/^r-;i/S, yi/a7J^-;H, 7;i/*x:;i/g, 7U-JI/S. 7^JP^;US 

yi?D7^ + JH. 7;P*;U§8I7 U 7JP + ;Hiyf o 7)l>r 

7 )l*)\sW&7 7 )ls*)U&, y^D7J^;Hi7J^;H. -> * a 7 ;w * ;u s 

&7;i/y~;i/g, y^D7M;n»7j^-;n. 7;i/^m;i/SM7 u -;us, 
7 u -;m&7;i"&- 7 u — ;msi 7 £>*i5. 

--J&iS [1] fC*5V>T, R'^f LT^Tfc^^7J^;H©i^©7 
Itl^tbT^Tfe^^y^ D7;^JH©i^Oy^ D7;i/*Jl/ 

g, IiSS^i/T^T ! b^^7;i''>-x;H©i^o7;^-Ji'S < ^&g£*r 
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T ^ T t> S ^ 7 U -;Ug<D*§^tf> 7 'J-^S. IftSS^l/TUTfeftliJ?^ 

iii*tLT^t ! i)^^7;^-^i»i^©7;i'y-;H, sift 
t ^ ; i/ ; i/ % © « & w r 7 ; u * )v m r t* m & m * w l t v * x *> m n n m m ^ s © 

*fc, St©2^CR 3 ^l^oT7Ml/>i, •>^D7;i'+k>I« X. 
tt, 7'J-l/>S^JgfiKUT^§i^07Jl'+l/>I. ->^7 D7;^l^>I, 7 

tt. 1-20, ifib<Bl~10. J:0JfSb<IJl~6C 

t fco« t SL<tt3~i o o^gi* g?mxizm&m7$;<n ^ z □ 7;u* u 
->u>s> i/9 u*z?-v>>mmtfmtf ens, 

7'J-U>StlTli. »SK»6-20, <£ 9 £ L < 
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±iB«jfi«fc*^T«vi6n«*^*u;ufls*«tUTH:, m?L&. tie-as: 

o 

R 1 -P-X 1 

I , [2] 

X 1 

3S: [3] 

R 2 R 4 N H [ 3 ] 

c— JR* [4] 

R 2 N H — R s — N H R 2 [4] 
TI2-^^ C 5 ] 

R 2 R 4 NHaX 2 [5] 

«>L«TtE-lK* [6] 

X 2 R 2 NH 2 - R 5 - NH 2 R 2 X 2 [6] 

r 2 . R 5 25.^x 2 «Mia<i:iwic. ) n % {t-etmm&mtf e> ns . 
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-bffi-«5£ [23 lc*5HT, X'T"7K$n?.l!iliItlT{J. <D MM m 

X h*->3fc, < y^o* + '>S, t e r t-y h^rS/»<»<Z>7;U 3*^35. 0>J*- 

±IB — j&jS [3] [53 K*JV>T, R 4 ti§n^Iii&tl/T^T *> & 

^7^*;Hf ©U^ltt^S, RtfffiBB — «S [4] [6] tCfc^T> R 

±IS — J&j£ [53 [6] iCcfcl^T, X 2 tSSn§i-ft>SiLTtt, 0U 

^\ * it ? ;p 3- □ u >&-r p- h;n>xji'*>i'f t>, ^>if>x;i/* 

-JRj£ [2] T*^^n^>fb^^ t-jK^C [3] Tf36*nsfl:^«iXtt — JISS 
[2] n<Mb£#J £ — AS5£ [5] T?**n*ft'&«OKlSK:*ViT. ffl<^ 

£>n*>-J&:£ [3] X\Z-f&T% C5] T*3n**t£*<D£**U=#JI8ttfc^a«* 
-«5£ [ 2 ] T^$n5ft^ii:^l/Tl«tt 1. 5-20S1, KF*l/<li2 
~ 1 0 

[23 Tm-Ztl&ik&W [43 T*Snsfl5£4&Xtt-«j£ 

[2] T3tsn<Mt£^ «sc [63 -c*sn*^b'&«KZ)SjSK*s^T, 
znz-MiX. [43 xtt-«55: [63 Tm2n&fc&M<Dm&$k\zmmtetz^tf. 

[ 2 3 T^^tl-S'fk'&^fC^LTjiStt 0. 5-lOiI, ffSKSl 

~ 5 
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— jRS [2] -t?3S£ft*fls-&*f<»:— «5£ [3] ~ [6] otonfrX'&z fts-fb 

3; L < « - 7 0 ~ 1 50tt^?) o 

— jrss C2] T^sft-Mb^t-j&iS [3] ~ [6] (DmnfrT&zn&fc 

^>-fe*>, h;i^X>. ^~>l/>, yif JH-fik fh7tFn77>, v 5 ^ 

*U-^f^>J>lh'J7 5H, 5?^^;U^^**^ F tl*. ffl <^ £ ft 

*»«*©«K*!IRiafcV>*«. — [2] T?«4n5ft^«lmmo 1C»IT 
0. 1 ~ 1 0 0 m L , »$L<ttl-20mLtJfe5. S fc, M ^SlI 

[2] •c&£ft*fls'&4to£— «5£ C3] ~ [6] ©fBrn^Tatsfts-fb 

LTtt, 0iJ*-tf. ^l'Jf)A« RithU^A, K»*U«>A. *»flS«J^9 
A. *«*t:*- h 'J V A. jjcfcflsfcUtfA, *»Uf9A, Sfc^MJ^A, BtSt 

N, N, N* , N* -T- h7^fiPXf l^>y75 >, v -f V ~? D fcf X ^ T 
5>» N - * tf^ 'J ~J>. 2, 2, 6, 6-fh7^f^-N-^?^e^ 
Ui?>. tf'Jv ? >, 4-^^?^7S;e'Jy>, N - ^JU^^JfrU >, ^-h 
iJ>i7AXh=^->K, A'JWt e r t - ^ h + y h'^^Mi^ 

ffi e>ft£>i£S©Sfct> -flSiiS C2] t*4ft«ft^*K»LT 0 . 0 1~1 
00SI. »£L<«0. 1 ~ 2 0 ^S^fiJ-^Tffi ^ e>ft^>o £ft£©& 
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fcfanTfcJ^. Hfc, Mf5-j&5S; [3] Xtt [4] ;zr*£n*fl:"£<to£t&*£ 
maZ. [7] 

O R 2 
~ II I « 

X 3 -P~N-R 3 
N-R 3 

R 2 

-jK^ [8 ] 

R l -M [ 8 ] 

x h*->S> -f yya^ + ^S^ t e r t -7 b * ->S^O 7 )V n * ->g> 

- 10 - 
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xtt2io4ixiifodi*^*tf5n. At nit 

-^^ [7] ~z%L-£*iz>tt i '£mt-m& C8] -e^$ns^-&#i<DSis^*3^ 

-ijs^ [7] T^^tis^^-^t-^s: [8] -e3E2n<Mt£-^<z>£f£;«. e 

C7] TS^nsMt-lR^ [8] -C«3nste£4&©EJ&lc*5V> 
ttfcHtf, -ISSC [5] T?gSiT5ft^lmmo llcMUItUO. 1-1 

a* tB*s. 

Ti2-j&5S; [ 9 ] q 

R 1 -P-NH-R 3 

NH c»3 

R 3 
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Xli. Tf2-fl£3; [10] 



«IIB-«5£ [10] ld*5^T, X 4 Tw£n*JI&»*£ bttt, ^^BJOMit^ 

-ass; [9] x-mzn&it&Wit-f&i!: [io] T^£n*fc£too>£j&fci, 

ifi*i LTttttffi-«5£ [2] T*Sn*'ft-&«JtTOflB-«« [3] ~ [6] 

Ht>Uf9A75F, t h U ^ A 7 5 ^O^M75 IMfc^tK & itu f B - fl£ j£ 
[8] (aS^ R iRZSM&MiZtmV. ) -C^*n*W«&«fl:'&4»**«<W** 

n*. ffl^ t>nzi&m<Dm\z. -f&& [9] ^snsft^ucMi/To. o 1 
-ioosi. »£u< «o . i~2 0^s<D#j-&-cffl^e>ti«> o cine* 

-/&5£ [9] T«*n*'fb-&»t — [10] t?«sn*'fb'&«©iE«c*5 
<^t, ra^ns-ass; [io] ■c*$na'fk^«oa«»[K:fliii8tt3ttv»*«, — 

J&5£ [ 9 ] t^^nSl^ftHMtT, 1 . 5-1 jfSL<H2 

~ 5 Sit^S, 

— **5t [9] T^t Stl -Mb -gr^ [10] t«Sn5ft^*0gl6tt, 

a-«r <Ofi«tr^JfiT?#«*«. I#- 1 0 0 - 1 8 0t. ffiL<S-70-15 



R 2 - 



[10] 
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-a* a [9] Ti^nsft^fti-ies [io] T«sn*-fb^«©K«fc*i 

fcJSIfcOftKfMIKttfc^rt*. — [9] •V&2ft2>ik'&® 1 mmo 1 fc» LT 
SUIT 0 . 1 ~ 1 0 0 m L , jf$l<ftl-20mLT*5. 

^±^^m< mm~^ [ 1 ] T'^sns*x*>m 

S?x7fJPif 3i s #tf £*u Pr^W^^, ^od^^a, iza&<ft;£i*. JK 
Ht*>. ^>-t?>, kjh>, *->p>» x^;i/^>-tf>, 'J h >J 

Tiii:^i-&t>i±TfflViT ! bMnT tan. ii:, — flsss [i] -e^n**** 
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w&izm » *>tiz>f&±m&m'( *>^*r phiu, iss^^sr^^x 

6n5A«, *&SE> M> ->3.d?> 'J 

ttfc^jfii*, 1 . 0X10 " 9 ~ lOmol/L, lflUli5. 0 X 1 0 ~ 7 ~ 

5 . 0 m o 1 /LT^S. 

«j*-&OW«*«E«)««Jtfc%>4*»wiWIStt*:^*t. a«tt0. 001:1-10 
0 : ltifeD, $? £ L < & 0 . 02 : 1 ~ 5 0 : 1T*5. 

£ U < & 1 0~7 0tti&5. 

±it&js< *>*ykm izmmm-rz z t^m**. 

t 7 *i«fc:#&n* :twiun attpHows»:fflt>6n«itLt»ii 
* ts?*^tf sn, f o*#wtuxtt. » 



WO 03/074538 ^ ^pT/JP03/02422 

01 : 1-1000 : IT'feO, ifSUttO. 02 : 1 ~ 5 0 : 1T*5. 
Klil 0~7 0tt'*5. 
ft 45. 2002-057419 91 mm C f E «E $ n ft 1*1 # £ > *WMmiZ? 



m \z «t o m i® 5t $ n * <d t? « ft v> . 

*SS0»J 1 

^/77gg*TN, N' - 5?5M y l^^Xf 1/ > 5 > 1 . 44g (1 
Ommo 1) (-«5t [4] Kl*3ViT, R 2 = -f V 7° □ tf ;PS> R 5 = Xf 1/ > 

<h . 4-y/f^7 5y tfU ^>0. 24g (2mmo 1) R^hUXf Jl- 
75>3mL^fh7k h* D 7 7 > 5 OmL Cjgfl? U , Z\ <D £ tK#£ tfl/fc. 
y^DD7i-il'*X*>Sl. 9 5g (10 mm o 1 ) ( — J&aS C 2 ] f£:fc^ 

x, r' = 7i-jh, x^mmm?) **j>urt>aniu 5^f a m#tfc. 

(180t/2mmHg) iCfcO, 1. 94g(7. 3 m m o 1 ) £> 2 , 5-5? 
T+f-2, 5 -iM 7 7*0 tf;W- 1 1 - 7iXJl/*^*7> < — «^ 

[i] tefc^T, r' = 7i-;h. R 2 = -r v^o tr;w36, 2o©R , tt-«t4 

£M&1 1 tltcit if h;P5 s -^R^5c*»*f©»*tt«T©a 
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0 5. 

'H-NMR (CDC h) : 5 0 . 85-0. 90 ( 6 H , m) , 1. 07-1. 
22 ( 6 H, m) , 3. 12-3. 19 (2H. m), 3. 26-3. 35 (4 
H, m), 7. 32-7. 38 ( 3 H, m), 7. 71-7. 79 (2H, m) 
p p rrio 

IS C-NMR (CDC h) :<520. 5 (d, J = 4 . 3Hz) 21. 5 (d, 
J = 2 . 3Hz), 39. 9 (d, J=9. 8Hz), 44. 6 (d, J=6. 
2Hz), 128. 0 (d, J=30. 5Hz), 128. 7 ( d , J = 156. 
7 Hz) , 131. 0 <d, 3=2. 9 H z ) , 132. 8 (d, J = 13. 3 
Hz) p p m. 

3, P-NMR(CDC1 3 ) : 5 2 4. 3 p p m. 
MS (EI) : m/ z 2 6 6,7 7 . 

Ttmftffi, C ><H 23 0 N 2 P t LTOftlfi : C , 63. 1 4 ; H, 8. 70;N, 
10. 5 2 % . : C , 63. 0 2 ; H, 8. 81 ;N, 10. 45%. 

mmm 2 

#^7.^3§tpTN, N' -^yntJUf U>^75>1. 44g (10mm 
o 1) (-j&it [4] Kl&^T, R 2 = 7n R 3 = X^l/>») 4- 

i?^fjl,7$ / tfU-^>0. 24g (2 mm o 1 ) Rtf h U If ^7 5 > 3 mL 
$fh7t h'077>5 0mLl:i§»L, ;i<D^2s£:7k?§^gU/io J? □ D 7 
x-;P^7.*>^l. 9 5g (lOmmol) ( — [ 2 ] JC&^T, R' = 7 

x-;i/», x'=iigf) $^b-rt3tpx., 5mmm.&vrc. mzntcfcfom^ 
yo&z'&is* $ m&m&TT mm LTmz nfcmm.fr *><Dffi.&M%i ( 1 8 ot;/ 

2 mmH g) fc£D, 1. 51g (5. 7 mm o 1) ©2, 5 - 5? 7 if - 2 , 5 

-^^"o tr;u- i -^-^y- i -7x— ;i/*7.*7 > ( — [ 1 ] tcfet^T, 

R' = 7i-JH. R 2 = ^ 29©R 3 fi- IgCftoTlf U>i5i)$ 
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'H-NMR (CDC Is) : 30. 76 (6H, t , J = 7 . 3 Hz), 1. 3 



7-1. 49 (4H, m) , 2. 67-2. 75 (4H, m) , 3. 20-3. 
31 (2H, m) , 3. 37-3. 40 (2H, m), 7. 38-7. 43 (3 
H, m) , 7. 6 8 - 7. 7 2 ( 2 H, m) ppm. 

l3 C-NMR (CDCh) : 6 1 1 . 7, 21. 7 (d, J=4. 1Hz). 4 

5. 7 (d, J=9. 3Hz). 46. 9 ( d , J = 5 . 2Hz). 128. 1 
(d , J = 13. 4 H z ) , 131. 2 ( d , J = 3. 1Hz), 132. 4 
( d , J = 156. 3Hz>, 132. 5 (d. J = 9 . 3Hz) ppm, 

"P-NMR (CDC 1 3) : 628. 3 p p m. 

MS (EI) : m/ z 2 6 6,7 7 . 

Ttmftffi , CMHnONjPil/TOtm*: C, 63. 14 ;H, 8. 70 ; N, 
10. 52%. : C , 63. 0 8 ; H, 8. 76 

; N, 10. 47%. 

nmm 3 

# ^X^Ss^TN, N' -y7xZJHf l/>y75>2. 12g (10mm 
o 1) ( — m& [4] Kfe^T, R 2 =7zZ;H, R s = Xfl/>S) <t, 4- 
y^f^75 / K'J 5>>0 . 24g (2 mm o 1 ) ~BlTS h »J X^;PT5 > 3 mL 
*f h5kFD77>50mLI:»*l/, Z. <D®& \Z m b 3t . 5? * D D 7 
x-;P*X^>^l. 9 5g (lOmmol) ( — ©5$ [ 2 ] l£*3^T, R 1 = 7 

^*S»JBETT««L/T»&nfcaaE3^6©a*ffi«S (18 or/ 
2 mmH g) fd«t 0 , 2. 56g (7. 70mmol) <D 2 , 5-5>7-*f-l- 
2, 5-MJ7i-JP*X*7> ( — IKjS [1] fcfc^T, R' = R 

•H-NMR (CDC 1 s) : <5 3 . 93-4. 03 (4H, m), 6. 92 (2 
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H. t , J = 7 . 2 H z ) . 7. 15-7. 24 (8H, m) , 7. 37-7. 
40 (3H, m) , 7. 81-7. 85 (2H, m) ppm. 
,3 C-NMR(CDC1.0 : 6 4 3. 8 (d, J=8. 6Hz), 116. 5 
( d , J=4. 8Hz). 121. 8, 128. 7 (d, J = 14. 5Hz), 
129. 2, 132. 1, 132. 2 (d, J = 3. 1Hz). 132. 5 (d, 
J = 10. 7Hz) 141. 3 (d, J = 7. 6Hz) ppm. 
3I P-NMR (CDC h) :<518. 8ppm. 
MS (EI) : m/ z 3 3 4,7 7 . 

7tn%%n, C !( .H2 9 ON 2 PtlT0tl-Sl : C, 7 1. 8 5 ; H, 5. 7 3 ; N , 
8. 3 8 ^fflltt : C. 71. 83 ;H, 5. 64 ;N, 8. 30%. 



MMm 4 

^77f^ [ l :, -Cp-*^5 : JP7- l J>4. llg(20mmol) ( — 
[3] C*3^T, R 2 = P -*??)V7 R 4 = tK^M^F) fc. h'Jlf 

J|/75>3mLS7tM MJ;P5 OmL fci&fi? b> d(7)^IS§€r7K^^SUrc. 
•?^DD7i-Jl'*7*>Sl. 9 5g(10mmol) ( — fl£ [ 2 ] 

t, r' = 7i-m. x^mmm?) sr^u-rojn*.. 1 ut fyjj£#bfc^, an 

Bilfi^flifeatT, 3. 19g (5. 98mmol) © N , N' - t£X 
( P -*i'fJl'7iZ^) 7i^*X*>S7?F ( — «SC [1] fd43^T, 

'H-NMR (CDC h) : 6 0. 87 ( 6 H. t , J = 7 . 0Hz). 1. 2 
5 (20H, brs), 1. 50-1, 54 (4H, m), 2. 48 (4H, t, 
J = 7. 5Hz), 5. 38 (2H, d, J = 9 . 6Hz), 6. 94 (8H, 
s), 7. 39-7. 48 ( 2 H, m) , 7. 49-7. 55 ( 1 H, m) , 7. 
90 (2H, dd, J = 6. 9, 13. 4Hz) ppm. 

- 18 - 
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"C-NMR (CDC h) :<514. 1, 2 2. 6, 29. 2, 29. 4, 30. 
9, 31. 5, 31. 9, 35. 1, 118. 5 (d, J = 6 . 2Hz), 12 
8. 7 (d, J = 13. 5 Hz), 129. 1, 130. 4 ( d , J = 173. 
7Hz), 131. 7 ( d , J = 10. 3 H z ) , 132. 3, 136. 6, 1 
3 7. 5 p p m. 

"P-NMR (CDCh) : 610. Oppm. 

TtmftVi, CnH4.0NiPtUTOSHi : C, 7 6. 6 5 ;H, 9. 27 ; N, 
5. 2 6 % . mmm : C . 76. 8 6 ;H, 9. 27 ;N, 5. 15%, 



mmm 5 

^7X^3§^Tp -^-//^P^i/T— U > 6 . 63g (30mmol) ( — 
5£ [3] Kfe^T, R 2 = P ^D^->7 x ~)l>m, R 4 = 7K^E^) t> h 
ij >9mL$7th-hU^6 OmL fCigfi?L. C <D ®m * 7Kf£ (d ^ 

Lfc. n □ 7 x-JWtJnX* >®5 2. 93g ( 1 5 mm o 1 ) ( — J&zS [ 2 ] 

\z$s^T, r , = 7x-j|/S, x' = I$If) ^^L-Toin^., H$M«#Lfc 

@#:^j^i?X^;U-CS^^LT> 4. 88g (7. 60mmol) ON, N* - 
(p-*^7f P + ->7xz;P) 7i^Jl'*X*>i7$ H ( — [1] \z. 
*3^T, R 1 - 7i-^S, R J =p-^^D*y7i-iH, R 3 = 7K^JS§C^) 

'H-NMR (CDCh) :<50. 88 (6H, t, J = 6 . 9Hz), 1. 2 
8 (16H, brs), 1. 36-1. 41 ( 4 H, m) , 1. 70-1. 77 
(4H, quin, J = 7 . 5Hz), 5. 11 ( 2 H, d, J=9. 1Hz), 
6. 71 (4H, d, J=8. 4Hz), 6. 98 (4H, d, J = 8. 4H 
z), 7. 41-7. 43 (2H, m), 7. 44-7. 46 (1H, m), 7. 
83-7. 90 (2H, m) ppm. 

"C-NMR (CDC h) : 5 1 4. 1, 22. 6, 26. 0, 29. 2, 29. 
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3, 2 9. 7, 31. 8, 68. 3, 115. 2 , 120. 8 (d, J=6. 2 

Hz), 128. 6 (d, J = 13. 5Hz), 131. 6 (d, J = 157. 

2Hz), 131. 6 (d, J = 10. 4Hz) , 132. 2, 132. 7, 1 
5 4. 7 p p m. 

"P-NMR (CDC h) :<5 10. 9 p pm. 

Ttmftm, C )< H, 9 O i N 2 P t VX(DWrnm : C . 7 2. 3 l ; H, 8. 75; 

N . 4. 9 6 % . : C , 72. 6 4 ;H, 8. 92 ; N, 4. 97%. 



HMJ 6 

#^7.^3§*-?N, N' -ytfjUf U>-/75 >z:IMb**»ttL 6 . 6 9 
g ( 1 0 mmo 1 ) <-*t5£ [ 6 ] K*5V>T. R 2 = -fe^S* , R 5 = X^U> 
X 2 = #MbtK *>) 4-v?^f^7 = y t'J^>0. 24g (2mmo 

1) R^h'Jlf ^7 5>3mLSf h7t h'D77>5 OmLlcDSft, 

£ tK & K: it b . v ? ^DO^x-;i/#X*:>^l. 9 5g (lOmmol) 
[2] fdfeV^T, R' = 7i-;H, X'=IIIf) */>U-TojDA, 

fibT, l. 58g (2. 5 mm o 1 ) <D 2 , 5 - 5? 7 If - 2 , 5-->*tf;H 
l-^ + V- l-7i-i^X*7> ( — «5£ [1] fc*HT. R'=7i;M, 
R 2 = -t^;i/S. 2 OCR'S- ^CftoTXf 1/ >IIMLTl>5. ) 

D T* & 2> . 

'H-NMR (CDC h) :<50. 84 (6 H, t, J = 6. 9Hz) , 1. 1 
3 (4H, brs), 1. 25 (48H, brs), 1. 4 1-1. 43 (4H, 
m), 2. 76 (4H, Q, J = 7 . 6Hz). 3. 21-3. 30 (2H, 
m), 3. 36-3. 40 (2H, m), 7. 32-7. 41 (3H, m), 7. 
6 8 - 7. 8 0 ( 2 H, m) p p m. 

"C-NMR (CDCh) :<514. 1, 22. 7, 26. 8, 28. 5 (d, 
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J = 4 . 5Hz), 29., 2, 29. 4, 29. 5, 29. 55, 29. 63, 
29. 67. 29. 70, 31. 9, 45. 1 (d, J=5. 2Hz), 45. 
8 (d, J = 9. 4Hz). 128. 2 (d, J = 13. 7Hz), 13 1. 2, 
132. 5 (d, J=157. 0Hz), 132. 6 (d, J=9. 8Hz) p 
P m. 

3, P-NMR (CDCI 3 ) : (5 2 8. 4ppm. 

Ttmfttix, C 40H 7 ? 0 N z P £ LTCDsYWm : C , 76. 14 ;H, 11. 98; 
N, 4. 44X. $ni:C, 76. 10;H, 12. 15 ;N, 4. 31%. 



# yX®m*X*N, N * -i'tf^Xf l^>y75>2. 12g (45mmo 
1) ( — JKiC [4] fC&I^T, R 2 = -t^;US> R 5 = X^U>S) 4-^* 
f^75y tf'Jy>0. 24g ( 9 m m o 1 ) Rtf MJlf ^75> 1 5raL5 
fh7kFa77>2 0 0mLl:iS*t, £ <73^§§*7K^t' it L fc. ^//pd? 
i-J^7*>S! 8. 78g (45mmol) ( — jK« [ 2 ] JC*3^T, R 1 = 7 
xX^g. X'=li(*fif) $'>Lf9jB^., 2B*IBa#Lfc. #SnfcKJ&E'& 

tt5yU*yj^D-7h^7 7^-i:J:0iil/T, 14. 9g (22. 5m 
mo 1) <Z>2, 5 2, 5-ytf JP - 1 - - 1 - 7i-J^7 

Cl] Kl#HT. R 1 = 7 x -JUS. R 2 = -fe^JUS. 2^®R ! tt 



mmm s 

tf^v^S'PT?. 1 - Zfu 4 - 9- O =*■ >if> 0 . 2 8 5 g (1. 
Ommol) t&JgV^* v'C A 0 . 0 3 0 g (1. 25mmol) trh7k 
Vay^y (lmL) ^T'^i^L, 5 0 *C \ztim b T 3 0 #mi8L# l> ft, mzti 
fcM4-ti'f^7iZJKy^yOA ( — JRSt [8] fcfcHT, R 1 = 4 - * 
^D*-/7i^JH, M = 7 J Dt7^$ytI) ©»»E*2. 5 - V 7 - 2 , 
5-^^^-l-* ! 1rV-l-7x;t->*7*5>0. 2 10g (1. Om 
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mo i) <-«5* [7] ki^t. R 2 =/^;u*> x 3 = 7xy^->s. 2 -do 

U*y;^7A^07 h^7 7^-i: £ fc0iibT, 0. 196g (0. 58m 
mo 1) W2, 5 2, S-^^Jl'-l - (4-t^D^->7x- 

JU) - + (-«*5t [1] fcfc^T, R '= 4 -^^D*^? 

i-jH, R* = *^;US, 20«R ! tt-^i:a^TXf !/>S?;ffi!cbT^ 

mmm 8 ^nfc-ft^wx^ h;i/f-^ tt&Toa otss. 

'H-NMR (CDCh) : 50. 88 (3H, t, J=6. 9Hz), 1. 2 
6-1. 31 (10H, brs), 1. 41-1. 45 (2 H, m) , 1 . 78 
( 2 H . quin, J=6. 7 Hz) , 2. 50 (6H, d, J = 10. 1H 
z ) , 3. 19-3. 2 4 ( 2 H, m) , 3. 33-3. 38 ( 2 H, m) . 3. 
98 (2H, t , J = 6. 7Hz), 6. 92 ( 2 H, dd, J = 2. 6, 8. 
6Hz), 7. 62 (2H, dd, J = 8. 6, 12. 3Hz) ppm. 
"C-NMR (CDC 1 3 ) : 5 1 4. 1, 22. 7, 26. 0, 29. 2, 29. 
3, 31. 7 (d, J = 5 . 6Hz), 48. 6, 68. 1, 114. 4 (d, 
j = 14. 8Hz), 120. 5, 134. 5 ( d , J = 1 1 . 3Hz), 16 
2 . 0 p p m. 

"P-NMR (CDCh) : S3 0. 2 p p m. 
MS (EI) : m/ z 3 3 8 . 

7C*»«f, C 1! H 81 ON i P t UTCH-fi : C 6 3. 8 8 ;H, 9. 23 ;N, 
8 . 2 8 % o :C, 63. 5 7 ;H, 9. 4 5 ; N , 8. 19%. 



mmm 9 

75 ( — flg^ [9] K*5^T. R 1 = 7 i-JH. R 3 =p-/f^7i-Jb 
S) 1. 68g (5. Ommol). 1Mb* ? 7 )V (-«5S [10] fc*tr»T, 
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R* = *? X 4 = H3tHW 3mL. 7Km^b± h 'J * A 0 . 9gR^7t 

h-hU^30mL5I^l/, 2 4KSIH]tJmLfc. KlSfi^** 

4- >'J*yj^07h^77'f-i:j;D«»l/t. 2. 4 1 g (4. 5 6 mm o 
1) ©N, N ' -k*7. (p-/f^7i^W - N , N' - *J-*9 ? )V7 xXJP 
*7*>t75H ( — JR^C [1] »C*3V>T, R' = 7iZJH, R 2 = ^^^JI/®, 

'H-NMR (CDCh) :<50. 83 ( 6 H , t , J = 6 . 9Hz). 0. 9 

5- 1. 43 ( 2 4 H, m) , 2. 29 (6H, s), 3. 17-3. 23 (2 
H, m), 3. 29-3. 35 (2H, m), 6. 95 ( 4 H, d, J = 8 . 0 
Hz), 7. 02 (4H. d, J = 8 . 0Hz), 7. 34-7. 41 ( 3 H, 
m), 7. 71-7. 78 (2H, m) ppiru 

l3 C-NMR (CDCh) :<514. 0, 20. 9, 22. 6, 26. 7, 28. 
5 (d, J = 3 . 1Hz), 29. 1, 29. 2, 31. 7 , 50. 5 ( d , J 
= 4. 1Hz), 127. 9 (d, J = 13. 5Hz), 128. 5 ( d , J = 
3. 1 H z ) , 129. 2, 131. 0, 132. 2 (d, J = 157. 3H 
z), 132. 6 (d, J = 9. 3Hz), 135. 0, 140. 0 (d, J = 
2 . 0 H z ) p p m. 

3, P-NMR (CDC h) : 62 1. 3 p p m. 

TtmftVi, C 36 H 3 30 N 2 Pi:lTWlHI : C, 77. 10 ;H, 9. 53 ;N, 
5. 0 0%. mmm-.C, 77. 2 4 ;H, 9. 56 ; N, 4. 99%. 



mmm 1 0 

nMM 9 \z& v>t. n, n' -t*x ( p - * =f-)vy xx;u) 7 xx;i/*x * > 

17 5 K©ftfc> 0 CN, N ' -fcfX (p-^*->7i-W 7i-^*7*> 
|75H <-«5£ [ 9 ] fC&V^T, R ' = 7xZJH. R 3 = p - * h + -> ^ x r. 
)Vm 1. 84g (5. 0 mm o 1 ) & ^ JS 0»J 9 <h IU$Uc LT, 1. 

- 23 - 
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3 4 g (3. 40mmol) ON, N ' - t* X (p-^ + ->7i ~>>U) — N , 
N ' -yt^?;k7xZJ^7*>S!75 H ( — #5fc [ 1 ] fc*^T, R 1 = 7 m 

'H-NMR (CDCh) : 50. 83 (6H, t, J = 7 . 2 H z ) , 0. 9 
4-1. 23 ( 2 4 H, m) , 3. 08-3. 22 ( 2 H. m) , 3. 23-3. 
26 ( 2 H, m) , 3. 76 ( 6 H, s), 6. 74 (4H, d, J = 7 . 9H 
z ) , 6. 94 (4H, d. J = 7. 9Hz), 7. 31-7. 48 (3H, 
m), 7. 70-7. 76 (2H, m) p p m. 

"C-NMR (CDC 1 3) : 6 1 4 . 0, 22. 6, 26. 7, 28. 5 (d, 
J = 3. 1Hz), 29. 1, 29. 2, 31. 7, 50. 7 ( d , J=4. 1 
Hz), 55. 3, 113. 8, 127. 9 (d, J = 12. 4Hz), 130. 
1 (d, J = 3. 1Hz), 130. 9 (d, J=3. 1Hz), 132. 1 

(d, J = 153. 1Hz), 132. 7 (d, J=8. 3Hz), 135. 3 

(d, J = 3. 1Hz), 157. 4ppm„ 
"P-NMR (CDC 1.0 : 6 2 1 . 7 p p m 0 

Tcmfttix, CaeHaaOaNzP tbTWfh^fil : C, 7 2. 9 4 ; H, 9. 01; 
N, 4. 7 3 % o H^ffi : C , 72. 9 0 ; H, 9. 0 1 ; N , 5. 0 1 % » 



nmm 1 1 

t75H ( — I&tZ [9] I'cfcViT, R' = 7iIJH, R'=p-*7f^7i- 
)V&) 3 . 7 2 g ( 7 . 0 mm o 1 ) . 3 Vfc*?-)V ( — j&zS [10] t~*3V>T, 
R^/^JH, X 4 =3^^E^) 5mL, 7jcifHfc ^ I- U 0 A 1 . 0 g R 7 ir 
hzhUM OOmLSI^L, 8ft«*SjlT?2 4 P#fHl«# L fc. SJft 

f 5 > 'J *y;U^ O v h if 7 7 4 -iZ cfc 0 Mil LT, 2. 8 8g (5. 15 mm 
o 1) <D N , N ' -fc'7. (p -5*"* ^71/7 x-;U) -N, N' -y/f ^7x~ 
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mmm i i t?#e>nfc^-&^i©x^^ mux — ^«^Toj§ o -e&a. 

'H-NMR (CDC h) :0. 87 ( 6 H . t . J = 6 . 9Hz), 1. 2 6 
(20H, brs), 1. 53-1. 5 7 ( 4 H, m) , 2. 52 ( 4 H, t , 
J = 7 . 6 H z ) , 3. 05 (6H, d, J = 9. 3Hz), 6. 99 ( 4 H , 
d, J=8. 4 H z ) , 7. 09 ( 4 H . d, J = 8 . 4 Hz), 7. 26-7. 
41 (3H, m) , 7. 70-7. 76 ( 2 H, m) ppm. 

"C-NMR (CDCh) : d 1 4 . 1, 22. 7, 29. 3, 29. 5, 3 1. 
5, 3 1. 6 (d, J = 3 . 1Hz), 31. 9, 35. 3, 38. 2 (d, J 
= 5. 2Hz), 125. 2 (d, J=4. 2 H z ) , 128. 1 (d, J = l 
3. 5 H z ) , 128. 7 (2C) , 131. 7 (d, J = 9 0 . 0Hz) , 1 
32. 6 (d, J = 9 . 3Hz), 139. 2, 142. 8 (d, J = 3. 1H 
z ) p p m„ 

"P-NMR (CDC h) :<52 2. 5ppm. 

TtmftVi, C , 6 H 3J ON 2 P t LTOItSI : C , 7 7. 10 ;H, 9. 53 ;N 
5. 0 0 %. mm\m : C, 7 7. 0 0 ;H, 9. 68 ;N, 5. 03%. 



mmm 1 2 

# 7 xm^$>-C. N, N' (p -^-^^a^->^x-;W) 7xr.JP7js7. 

*>|75F [9] tC&^T. R ' = 7xHJl'S, R 3 = p - ^ ^7 ^ P * 

i/7i-M) 1. 13g (2. Ommol) , a^^?^ (-W [10] 
Hfc^T, R 3 =^^;P®, X 4 = 3 ^IM^) lmL, * *fc ± h U A 0 . 3 
gS^7t h^Mj;i/2 OmLSl^L. ffi^to *MT? 2 4 ISM*** L fc. S 

»*«tt*'>U*yj^D7h^77>f-(:J;Oi!lbT, 0. 8 3 4 g (1. 
4 1 mm ol) <DN, N ' -fcfX ( P - 3" £ ^ O * ->7i-^) - N, N * - 3? 
^f-^7i-^*7%^>l?7S H < — [1] fc*J^T. R'=7i^JH, R 
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* 13 « <a «f Si * k £ #1 T & * . 

i 2 v m z titcit^ m (D x h fr^-fizuTnmv-e&z. 

'H-NMR (CDC h) :<50. 88 (6H, t , J = 6 . 9 H z ) . 1. 2 
9 (16H, b r s ) , 1. 38-1. 43 (4H, m), 1. 74 (4H, q 
uin, J = 6. 6 H z ) , 2. 99 ( 6 H, d, J = 1 0 . 2Hz), 3. 8 
8 (4H, t, J=6. 6 H z ) , 6. 74 (4H, d, J = 9. 0 H z ) , 7. 
07 ( 4 H, d, J=9. 0Hz), 7. 34-7. 39 ( 3 H, m) , 7. 6 
0-7. 75 (2H, m) p p rru 

,3 C-NMR (CDCli) : 5 1 4. 1, 22. 6, 29. 19, 29. 24, 

29. 3, 31. 8, 38- 7 (d, J = 5. 2Hz), 68. 1. 114. 6, 
127. 5 (d, J=4. 1Hz), 128. 0 (d, J = 13. 4Hz), 1 

30. 8 (d, J = 157. 4Hz), 131. 1 (d, J = 2 . 1Hz), 1 
32. 5 (d, J=8. 3Hz), 137. 9 (d. J = 3. 1Hz), 156. 
5 p p m. 

31 P-NMR (CDC 1 a) : 522. 6ppm. 

TC^^tff, C 36 H 330 3 N 2 P £ LT©fHl : C, 7 2. 9 4 ;H, 9. 01; 
N , 4 . 7 3 % o &fflm :C 72. 8 5 ; H, 9. 07;N, 4. 99%. 



mmm 1 3 

# 7 X^SI^TN, N ' - *J )\>3-^V y~JT 5 y 0 . 88g (lOmmo 
1) ( — «j£ [4] £*3^T, R 2 = ^^JPS> R 5 = X^U>S) th'JX^JP 
7S>3mL*f h7kh*n77>5 OmLCMt, £<0$38<fr7kf8lCiILifc. 
>;^OD7i^^*7*>il. 9 5g(10mmol) ( — »SC [ 2 ] 
T, R' = 7i;iH, X^Ifff) ^'>LfoiPA, 2«#ra«#Lfc. 

80 < C/2mmHg) IT, 1. 79g (8. 5mmol) <£> 2 , 5 - S J 7 If - 

2, 5-i?^fjp-i-t*y-i-7z^j^^*7> < — fl£5£ [i] {c*3^ 
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'H-NMR (CDC h) : 52. 44 (6H, d , J=7. 6Hz), 3. 1 
5-3. 23 (2H, m) , 3. 32-3. 37 ( 2 H, m), 7. 38-7. 
45 (3H, m), 7. 64-7. 71 (2H, m) ppm. 

,3 C-NMR (CDC 1 3) : 6 3 1 . 6 ( d . J=6. 3 H z ) , 48. 4 (d, 
J = 8 . 8 H z ) , 128. 3 (d, J = 13. 7Hz), 13 1. 0 (d, J 
= 156. 6 H z ) , 131. 5 (d, J = 2. 9 H z ) , 132. 5 ( d , J 
= 9. 8Hz) ppm. 

3, P-NMR (CDC 1 3) : 529. 5ppm. 
MS (EI) : m/ z 210.77. 



itmm 1 

1. 00xi0- ( mol/L©Hffi7>3'>'ft>R^l. OOX10- 4 mo 
l/LOHfii^.^Dlf^A-1'^-> ; &^W-r-&lmo 1 / L CD5${g?7Kj§?& 4 m L IC, 
i?^DD^^>S«4inL*lPA. 25tT10^P3IiL. 3fi&#* C «fc * !■ 



Hffitil 14-33 

1. OOxiO^mo 1/L«£«7>^>^*>S^1. OOX10" 4 mo 
1 /L ©Hfa^-^ n K!>A'f*>&tWt51mo 1 / L 4 m L fc . 

><*>sot=ia!7o tr^ A-r 1 c p mytttytfrmmx*®ife 

v. =i7 >&.&=m3-v d tr? a< *><73iatb^SriL|ii i,ft B ^m&^i 
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^^ppT/JP03/02422 
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